200(5)
fish were kept in a plastic tub containing sufficient sea water (3-4 liters) to completely cover them. The fish were maintained at 16"-I 8°C by circulating sea water around the tub and were well-oxygenated by use of an aquarium pump. Since all blood leaving the heart passes through the gills, gill blood flow can be equated with cardiac output. Cardiac output was calculated by multiplying ventricular volume by rate of heartbeat. The rate of beat was determined by either lifting one of the opercula and directly observing the heart or by palpating the bulbus arteriosus.
Both methods yielded similar results. Ventricular volume was determined by two methods. In one method the heart was exposed in situ, and at the end of diastole, ligatures were simultaneously applied to the atrial-ventricular and ventricular-bulbar junctions. The heart was then excised; the ventricular-bulbar ligature was removed;
and the volume of blood that could be expressed from the ventricle was measured. In the other method the heart was removed from the fish, and a ligature was applied to the atrial-ventricular junction. A syringe needle was then introduced into the bulbarventricular junction and secured in place by a ligature. The amount of fluid that could be injected into the ventricle until definite resistance occurred was measured. Values obtained by the latter method were somewhat larger than those obtained by the former and were considered to be a measure of maximal ventricular volume. Since values obtained by the latter method were used in calculating cardiac output, figures for gill blood flow are higher than the values in situ.
Blood going to the gills (afferent) was drawn from the heart, and blood leaving the gills (efferent) was drawn 
